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NOVELTY - Toner comprises a polyester resin with acid value of 10 
or more, hydrocarbon group wax having ester or amide bond with acid 
value of 30-60 mgKOH/g and penetration of 2 or more at 25degreesC, ^ 
coloring agent and external additive (added to toner base) comprising 
positively charged inorganic microparticle. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for 
electrophotographic apparatus comprising transfer material passing 
between an image support and electroconductive elastic roller and toner 
transfer unit for transferring the electrostatic latent toner image to 
an electroconductive elastic roller by providing transfer bias voltage. 

USE - For electrophotographic apparatus such as copier, laser 
printer, facsimile, color laser printer and color facsimile. 

ADVANTAGE - By fixing the molecular weight of toner, heat fusionor 
aggregation of toner are prevented. Fogging of image over a long period 
is inhibited and uniform electrical charging is enabled. A stable image 
output can be obtained even over a long period. Deletion of image 
during transfer process is eliminated hence high transfer efficiency is 
exhibited by the toner over a long period even at high humid 
atmosphere. Formation of film on photoreceptor and intermediate 
transfer object are eliminated hence staining of the transfer object is 
improved and cleaning process can be avoided. The residual toner can be 
collected smoothly. Offset property is prevented and higti overhead ^ 
projection transparency is maintained without applying oil or by fixing 
belt. Hence surface degradation of belt is eliminated over a long 
period. 

DESCRIPTION OF DRAWING (S) - The figure shows the 
electrophotographic apparatus . 
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Technology Focus : 

TECHNOLOGY FOCUS - INORGANIC CHEMISTRY - Preferred Toner: The 
external additive comprises positively charged inorganic microparticle 
(A) and negatively charged inorganic microparticle (B) and low 
resistant metallic oxide fine powder. The low resistance metallic oxide 
fine powder titanium oxide fine powder has BET specific surface area of 
0.1-100 m2/g, mean particle diameter of 0.02-2 mum and electrical 
resistivity of 109 OMEGA. cm or less. The toner comprising binder resin 
and coloring agent exhibits maximum peak at 2x103-3x104 and at 
5x104-1x106 regions in molecular weight distribution as measured by gel 



permeation chromatography. The height of maximum peak appearing at 
2x103-3x104 is set to (Ha) and the height of maximum peak appearing at 
5x104 -lxlOC; region is set to (Hb) and the ratio of Hb to Ha is 
0.15-0.9. 

ORGANIC CHEMISTRY - Preferred Wax: The ester bond in the 
hydrocarbon group wax is formed by reacting 5-66C long chain alkyl 
alcohol, unsaturated multivalent carboxylic acid or its anhydride. 
Preferred Composition: 0.5-4 weight parts (wt.pts) of electric charge 
controlling agent is added 100 wt.pts of toner. The electric charge 
controlling agent is salicylic acid metallic salt, salicylic acid metal 
complex compound or organic boron compound. 
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WCM^J^r^iP Lfc hi— X'li. 
[003 1] i^WJ7Dti/y^'jxfi/y 

s«offlatt£ii£ai t is.mt\icofflmzmm lx * v -m 
&<nftmt*?mt l &*'&tb ft wtfrn hi—z&m 

KtoxLtw mamLw 

[00 3 2] Z<7)£olzbi—l&±MLtzmfflztf 
L . »&Wic9«Wft t> OT^ttilff «r £>&^. 
[0033] *»W4±IEI5I»j!tfc:ifi*» 

[0034] -J&flM&KffifflLT t3K«o-5toW 

mmzfemmmt&m lx t . mmmtzgitzitz z 

[ 0 0 3 5 ] 4£. WttlBMio-^ tfraft^^S: 

h ^-Rt^s^ssaitffia-r* z t £ awtr ft . 

[00 36] ?y— ^xro-fe^fcfcVvCkigfS^ 

VP* .IkSrgWfc-rft. 
[00 37] 4£, XAlVgttL.tt^llVVXlSMX' 

T fflaSSitt cr> ^ a- -r* ;P h fflBM £ * 9 - h & 

-l,zt$^xi>im i a-y*?Y? -?-y^-v\ ^lara? 

*mk.x% h bi—RTsm^mmw.ztm^&zb & 
gwt-fft. 



[0 038] 4fc. ^.^hSrffifflL^^*ro-feXtcfc 
[ 0 0 3 9 ] * L-Ci*t4><0ffl«<0Wtt**aiT«lja-r 

ft t«)-c*< . mmb Lx®.-&mzffi&zitzzbtfx' 
z&bi'-msmttnimzmm-tzzbZEtob-t 
ft. 

[0040] 

mi h^-o«BK«, >j?%<bi>mmi ojajb^yx 

Xf/WKflik. W3 0-6 0mgKOH/g, ifoS9 
0-120^ 2 5'Ct:: jo(tft«tAJK^'21^TT'*>ft3: 
x^;l^-^X(ir5 h'^Sr#-TftMbJ<^V-y^x 

& ^m^SS^* 1 <o =5r ft ?hS^J 2r Ssjirr ft Tft 
ft. 

[004 1] *fBB^tcflR4 h^-i0«fiS;(±, ^^r 

< t t>®?W 1 0 tUiiO.-K U xxfvMtfflii: . ISffi 3 0 ~ 
60mgKOH/g, Ri^90~l 2 0'C. 2 5'CCJ3 
»t«#f 7JK* t 2 J3lTT*ftx^-f ;nBf-&X«T 5 HSS^r 

tirrzmbiim&v >v7xbmm\bfrb%z> 
•r-x'hh. 

[ 0 0 4 2 ] *^0JtcfMft hi—tf0TO±. ^=5: 

< t t^W 1 0ULhc7)'-KUx^T-/^flii: . g!«3 0~ 
60mgKOH/g, lt^9 0~l 2 0'C> 2 5"C\,ZH 
ftft«AJK*« 2 JaTT»ftxx-r;HS-&XttT 5 Hf^ 
tt^hmjm^vlxbm&Mbfrhtch hi— 

m&m&itmmm*t>%&9hmi&mu-r ft h^- 

T'J>ft. 
[0043] 

mL%^X'-%m%&bm*y*v v&nm&zm&zb 

*<T'# . $ fefcli^fe-JfcmcfcJtftn-5^7'1'- 
tt* 7 V——V7u—y<n7.9V—y^&<rM!tb<F> 
ft. 

[0044] Cl^4T'^5-S*1±r6]±^i6, 
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)v®$z<¥X'<7>tt®.imm&z. t . ttz&nmmr lx 

[0 0 45] *»JBOh-?— KJ:0. £*ifctf>«**>* 

BHB1 OULh^sKUXATriUBIfifc:. «#8W0i: L/TK 
I30-60mgKOH/g. Ii£90~l 20'C. 2 

[0046] t:i£. £;h.«:tt*»ISH>t=a$^*R*># 
■WX'K^b. mmv-7±.X'cn>Wm. *mknfo±X'cr> 

[0047] ^bKS^v-y ?xwrr Sx^f;HS^ 

JiU8R»5 — 6 2*>*«77l"*/l'7rt'3-/K ^&*n^ 

>v*)V<r>&sm.tf 6 2 <fc v^tfiaHHK*^** 

ftjWiHW* . 3 Om gKOH/g«k V>k 

#IMf jW£T"f S . Kflfftf 60mgKOH/giO^:# 

Art* 9 0'C«fc 9'hS^k h^-0&#tt#*fl£T3-&. BJ 
\ 2 OT^OA^kmSflWlK&^M-:?* 

WKtt36*ffiT-f 4 . 2 5X;ttJ»t4«A*& t 2 J: 
[0 0 483 T;P3-^i:Ltli^?/-;k Ff* 



9 Tii s—w&nM&toTiv*M6&W'> %» otff&mx 

gt, as^M^ayBL i'F^nylL feki'h^nyi? 
7?xtUli, df'jxfi/y, *fjrnUl/>. 7* 

ft<k**3R7 v ?xizitmz-£& i 1 1= J: Offici* 5 

"CS * . iB jD»ld3»»«HB 1 0 0 fiig&£*r t . 5 ~ 1 

2a*gP* i '»4LV^ 5 OTT'fc -s. t mgmzktftiuz < 
V\ 1 2i2±X'fo&k h-?-- {OSHBttWST'titf***) 

[0049] $ dz^&mco b-T-xii^mmmt lx 
mm i ojjUKOJKux^x/MMii&ttffl"*"*. -w-i 

[0050] $^>(Ch RtW 'JxXf^»M 

t>tL&. ttzbT-mM^m^-thztif^mb^ . 

* J£tf Wi. * «Jft £ III Hi Ufc . v ^ ti^mttS: 

^x^7smft&zm&L%tfbWi&&. K^tt. o-t 
[0051] ^jrefi^-r&^fc^&iBj^ 

[0052] AfWKJiSfflH^IIMPIStUfe h^— COG 
PC7nvh^A£fctt&^»#7R^\ 2X10 3 
-3X1 0 4 «0^Ji^i! ;, ^:< k t — PO^Sfe^b' 1 - 
^SrWL. 5x 1 0 4 ~1 x 1 0 6 c7)^tCii'- ; 5:<kt— 

Sdk-Cftl.. 
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[00 53] iftt. L< tt h-^- <Ofl£ih?aMK«PflE-r* 
fl-^jfcHfcfct:-?**, GPC^uvh^-MCfeWSfl- 
rmftlFC* 3X1 0 3 -2 x 1 0«<7)^^c^< t i> 
— §^«Kli4xl0 3 ~2xl0^ii 

[ 0 0 5 4 J *fc , h^-iOft^Mtffl^^-r 

yvMzawhttmft^m:, 6x1 o<— 7 xio s « 

«Wfcilwfir<i:fc— o*U 36£»*L<tt8xiO 

C0055] ffia-MscaKfirt-ft h-^-- o^ft^ 

^H'Mfc'vt-^ftfitf, 2xio 3 J: , 5-'h£< : 5:l> 
fc»Att#»fl:U 3x 1 0< JO 

[00 56]*^, fl^*«fc:flRtr6 Vi—<7)tt=F 

x 1 0« < k9/h3<$r4i:» |*7*»WifFL, 

**<KT l , ^mm coi&T z n < . 

[ 0 0 5 7 3 $ Mis hi— <W$tt=f-&ffl$AZ-&&-$- S 
f&ttbLX. 5X 1 Osi^icOS^ifiSt^-^Wi^ 

n&mmmitmztt u 1 0 w t %arx-h s;t*wit 

<%h. h&^a&ttVMn. mMMfizhi— ms&m 
fMzaz—tcim.* v uxtfi\\te$>-f. m.mvLmvFM:-& 

[0 0 58] J:0if*L<«s 5 x 1 0 5 JiLL<Di^F 

*«* f »i«ateiwc«u 1 %ar* % l < item l% 

[00 5 9] hi— <DGPC?K3~?V77Mzi5 

fthfrHk&fifc* 2X1 0 3 -3 X 1 0*<?>mmz&&. 

i o<~i x i o s commz&i£t$>tt¥m.wzv-?x 

\±>>3)Vy-<r>-&%*Hbftht. Hb/Ha50. 

1 5 — 0. 9b-t&z\bX'h&. 

[0060] Hb/Hai^ 0. 1 5 J: 9'h$<&-i>£: 

S. 0. 9±9*£<&&^<an-7«&u-:7(c«5 

hTyTfco$r#l>. £<0Vf£L<i±. Hb/Ha*>' 
0. 15-0. 7. ZL>lZft£L<lt. Hb/Ha*! 
0. 2-0. 6T-$>&. 



[0061] ifc. «3tft14S:W«T'£ . 
jUZ&mbitfbi**?*:"; hm±£-*!mb-t&fctb. 

y- -r—coG p c ? D7 h yyMzawhtt^m.ffibX'. 

2 x l 0 3 — 3 x 1 0«<OfB«K:^s3r< i: fc— 3<D$HF* 
ffi^b*-^, 5xlO*~lxl0 5 «Ilt^<tt 

X\ *fi5xi 0< — 1 x 1 0* <n&Wz-&tE? 

*^ofis^t°-^x«±^ 3 frr-izmm? 

*#m<^*t'-?Xy:^3/l^-tf>itf$£ 1 iiS^i: 
LTx -?-«0^*fii^f-^X«iv3^^-^i«$t-*t 
LT9 0%^iS§fcffi^-T^^*2rM9 0. fl-^MS 
* f- 9 X(i v- 3 JW-mKZ CO 1 0 § £ffl i-t 
&4H^*£M1 OkLfc*^. M10/M9 0#6fcTF 
b-thZ.bX-$mX'*h. S&tCJi. (M10-M9 
0) /M9 0^513lTi:n>C:i:-C'^T'^S. 
[0062] ±EM1 0/M90, S4>tCii. (M10 
-M9 0 ) /M9 OOffi ) *K 

j&r * i b \mnft^ms&ft<r>ft^n<nw&z'£M.it 
T%&t> cox-h o , z nmtfimm utauar ( 
*^*ft««o« s tfimx-b hz.b z^m-t h)x-foh 

[0063]$ <?>(C(iC:<0®SS^«Bg^«:^m)JI!rr 
flik^M. *fc+RWE5#*>? V-->f1ttffo 

!%&V-'7X'<nWffi<7)mLi>%<. lE^B#<Otffe 

[00 64] Ml 0/U9 0<r>m.ifieX Y )±%^^. 
(Ml 0-M90) /M9 0* J 5«kO^:#^*a-^tc(i. 

«F4L<(iMl 0/M9 0<7MI#5. 5£iTX'$>'0. 

(Ml 0-M9 0) /M9 0* { 4. 5mTT'*>S. 
ItZHf-t L<{4, M10/M90 tf5flW*4 . 5 UTFC* 
0. (Ml 0-M9 0) /M9 0^3. 5lXTX'b&. 

[ 0 0 6 5 ] $ HuiStfc^*ffl!^^Ux^-r 

•t&mmimm-t&z biz* ^iim^m^z^ih 
ts^b t^im b % h *> \rc*> h . o * o fe*g}fli* J ±ia 

[ 0 0 6 6 ] JMfctoKtifcSMli LT G P C 9 h 
7'5ACfiJt4*Tl*«t. 2X1 0 3 -3 X 1 0«C0 
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[0067] z^mmz*. 0 tmt&mmimzx 0 . 

<0#tfclS £ J: <0 fa±-f & ^ k a^fSk tch . 
$£#&-r£J&#k U3X1 O^lknfrTtJ&ftZ 
^««fli^^^*r L 5 %l^Ui#*-ri» £ k fc J: D^Sfe 
3x 1 O'tLBOfl-^iJfcfrfc-^&^k. MIE 
Ktmififftotvi' . k & 9 . 4 fc* 7 -fe «y h 

[0068] tt#«»o^aayct-^* t 2 x 1 0 3 
j: 0 v ■> i: mmfimmztc 9 -r r . wAttansT*-* 

^*ayctf-^*«3xio«j:o**v% 

fc. OHP<7)j§ft14£<£T$-e&gBk3:&. 
[ 0 0 6 9 ] $ (=U**«IIB<o*HP*«*t-? 14. 

T\ 3X1 0 3 — 2 x 1 0 4 <9fiWSfc:4w$r< k *> — 
hffif&t-t&Zk-efot. 3efctF4Ktt4x 1 0 3 ~ 
2 x 1 0 4 <9fR*£K4»5:< k t>-o*r*«JST*»*. 
[0070] 4^S^*fI,i£K«ri>Jfcftk LT. 
KiKlilxi 0 6 m±<044«j«^*»»«Ifi^ft 
K*t 1 3 %&L±3rti> Z b #*?4 U >. 3 ^iiStfH 1 
iffllSfc^ffif & fifcfrk tT . 3X1 0*&±*)frHt 

^im*mm±mzM l 0 . 5 %kLtrrs i k 

4U^. 

[ 0 0 7 1 ] » 4 L < fcfiWH^MWdteffflrt-****: 
LT. 8x1 o*-l x 1 0'*>#?*JR#£*S««1IB£ 
ttl=ttL3%£Lb.3rU *>ol x 1 0-7£Lh*>J&fttte 

[0072] 3Efc2f4 L<«i. iStfHP*#ttiBfc#£-f l> 
J&frkLT. 3X 1 0 5 ~9X 1 0 6 OS^a^Sr^ 
*8*Bi£flsfc:*rL 1 %JilkW U A»o9 x 1 0 6 &±<D 

[0073] JSt=# 4 L<(4. *S$i««l«fcaPfiE-*-* 
Jfcfrk LT. 7X1 05-6 x 1 0«*>i*# ; F*jR#*» 
*ai»£fMc*tL 1 %JiUtWL. 0 6 £Lhtf) 

[0074] j^^jw^w^ar* t . ** wie* 

fW* . 4 fcttllB i #w»KBWffFt* . 3K«n- 

[0075] iixt j; o . r is? ivmmm.it. mm&m 



[ 0 0 7 6 ] 4*. *S«8fH. h-J—^^^S^S 

wf#l 0 00 0—4 077. llf^lMwf^ 
T^^ftM n f cOitMw f /M n f £Wm f t "f & 
fc. Wmf#3~10 0. ZfWiMz f b&¥%H 
^iMn fCDJtMz f/Mnf SrWzf tf|,t. W 
zf#10— 2 00 0. iS"fb£7 a-f-X ?l,z£%> 1/ 
2££J:*&ttfiA (JaTRftj«) * ? 80~1 5 0XJ. 
^a3rfBteSJK(i8 0~ 1 2 0°C. ®IMcT)^5Xl6^* J 
4 5~6 5'Ccr)|gH-e$)-l»^UxX7 : -^ffiliS:^i:-r 
Sdfc3&«»4LV^ 

[0077] ZWfiaftt <k < W^iflKOf— 

v y?mzimhft=f-m.(F>*.*z b&zmt . ?i^b#<7) 

4. Mzf/MntWfe*<t6;J:tt. KB«*?*ia« 
4T'ig)£<JS* 5 oTV^t>^T'S>4. . 
[0 0 78] jffiKIJMwf^l 1 00 0-3 077. 
Wmf #3 — 30. Wzftfl 0 — 500. «;-fbS#9 
0-1 5 0-C. 8HHIH!ttiMEti8 5~l 1 5*C. 
Kf££#5 2—6 S'C^tefflT'^^^'JxXx^fli^ 

[0079] £9XF£ L<l±Mwf #1 2 0 0 0— 1 0 
77. Wmf #3 — 1 0. Wz f Wl 0— 1 0 0. ©tfbS 
#9 0-1 4 0°C. 8S£ii(?!«&iSJ£Ji8 5-1 1 O'C. ii 
3-5 9 'CiOKHT'S) 4 X U X^r/H 
flgS-^i: Z b tm 4 U^. 

[0080] *§3£»fliOMwf #1 OOOO.k'J/h^ 
<. Wmf #3<fc'5/hS<. Wz f #1 0J: 0^$<. 

^bs#8 o-cj; o/hs < . waummswa o-cx o 

/h$ < . ^7X^A«4 5X: J: < k ^4 b . ?1 

[0081 ] Jgf«WMwf #4 077<t < . W 
mfAUOOiO^K, Wz f #2000AD7C§ 

< . m&tf 1 5 o-c x < . giiairas&ss 1 2 0 

•C#7XIS?J^#6 5-Ci < k^S k . ®M<m 
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[0082] i^*S*«Ili{iTH F^J&frtf 5ft*% 
JilTs #£b<t4THF^j£#£WL3:V^i:T'& 

■5. 

[0083] jjetfe«««iB*»wswiwrait=*Jv^r 

[0084] *§ HfcSiME*Qa&£> l*-*— Ofii^^fl^P* 
Mwvi«8 0 0 0~3 077, llf^l^iMw v t$L 
T^ftfiM n v <OJt M w v /M nv^Wmvfcfl, 
t, Wmv*i2-100, Z¥%fr^*Mz vfcifcT% 
fl^PfiMn vCOJtMz v/Mnv£Wz vfc-fSfc, W 
zvA<8-120 0ti)I.Ci:* s jff*LV\ ^cOJtttiE 
Htc h AMI} izi. hm&wmth Ztlz 

[0 0 8 5] #£L<«4Mwv#8 0 0 0 — 2 077, W 
mv#'2~3 0. Wz v*>'8~l OO-CfeSdil^TS 

[0 0 86] §&t=#*L<iiMwvj&*8 0 0 0-1 0 
77, Wmv#2~10» Wz v#8~-5 OT'£>S.I 

[0087] Mwv^8000<t l 3'l^<. Wmvi>'2 

[0 0 88] ^*ffll§OMwv*<3 077J: , 7^#< . W 
mv>!(5i0 0j;0^<. Wz v*U 2 0 0«k>7:*#< 

[0 0 89] ±-5T®fli<9#^S#'h£v^, n-5#> 
± t 4 . o£ 0 -femXkWttTSLZG-fh Z k 



[0090] -t LT Mwf /Mw v#l . 2~10. W 
mf/Wmvtfl. 2-10.Wzf/Wzv*!2. 2 

— 3 0 Df&H&JR* SCli: "CTOBi: & 4 . 
[009 1 ] iDfftKliMwf/Mwvtfl. 2~ 
5, Wmf /WmviU . 2~5 , Wz f /Wz v#3 

— 2 0c7)IEH*Wt^. 

[0092] SfetcW4L<JiMwf/Mwvj&«l. 5 
~4, Wm f /Wmv#*l . 5~3 , Wz f /Wz v# 
3~1 5tf)«ffljWff4U*. 

[009 3] Mwf /MwvA51 . 2 J: 9>h£ < , Wm 
f/Wmvj&n. 2i0^8<.Wzf/Wzvtf2. 
2 J: < &4 , mmt&fim* V UAffitfHzfr 

[6i± t * v * . femmmnftWc&wi&T tm* y*-yh 

[0094] Mwf/Mwv#l 0<fc>7:*:#<, Wmf 
/WmvAnOiO^M, Wz f/Wzv#3OJ:0 

fflmmmnftmwmmzmkzzik , atftffezxsTc 

-pStj^O, ?'7— M^xra-feXB#o*^O^iMJD. B 

jk '7 xx Tfrwrnizmmnvm 1 1 r u ^-;pk^ri§ 

[0095] *JB!Bfc:»a[fc:fi8fflS*i4tt««BBH» T 

&i?ix&#v*XT>ummtfimizimzti& . 

[0096] 2ffi#/U*>^XteffiMT^^XX7VU 
yh73 yg?^r i: <J5lHISilPFtWir««K. Rtf *S*7 

yfJi-M. 7-uy^fUm. ^fy7^;HfOTr#I 
\\ zv\?t&b?l'7fM&* ^L<\±y^)VmtrV 
[0097] 3mWJiCO#)U#l>'®mttt LXli 1 . 

2, 4-<y-tryhU^;^>'K, 1.2. 5-o-fe' 

yhU^/W^VK, 1. 2, 4-v-^n^Hfyh'7^ 
/W^O'lS, 2, 5, 7— T-^^P-^hU^^VS!. 
1.2, 4— T-^U-^MJ^tfygL 1. 2, 4- 

yfyhOJui-tfyWi. 1. 2. 5-^-fbU^^ 

1. 3-^!K#^k-2-^f;l'-2-^f 
1, 2, 7. 8-3f^^>"rh5*/l'fK>' 
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Mm*<®>. T)i>*)V (!WRfSti~~i 2 ) xxf;i^* s * 

[0 0 9 8] 2mTl^-)Vb. LTli. Xfl/y/'j3 
-;K 1, 2-7 , ntl/y/'J3-;K 1. 3 -rot 
l, 3-^fi'y/ , J3-A'« l. 4 
-/fi/y/'Jn-zK 1, 6— >K * 

ft, ^r^O^-^s /Hr'jy, h'jyfn-^rn 

yf/l'/'ja-^, hf^fn-/krn^>. t'X7i 

[0099] 3[iKLhOT;W3— /H&fri: tt(i, V/l" 
£>-/K 1. 2, 3, ;K 1. 

4-v;i-t*^^. ^xyx'JI — /K S/'^xij 
X'Jl — /K KJ^X'JX'JMk 1. 2. 4- 
^Vh'J*-/K 1,2, 5-*<y9yhV*—>v, 
^y-fen— /K 2 -^f-zi^'tv^hy 2-^ 

x^y. h'J^f-n— ;W7*o^>\ 1, 3, 5-t-Ut 

[0 10 0] fi£-IA4MSI«omtt^ »«fflt^?S:fflv^ 

[oioi] zmA^xyw.t&mTivzi-w&mm 

(OH/COOH) "CO. 8~1. 4#— 

[0102] mmRVhi— <7>ft^-m&. 

3 y ■ 9v?h9'y? <- (GPC) t,z£->xmfe£ti 

[0 103] 3Ry-aRHPLC8 1 20^'J 

— X N /7 7-M2TSKge 1 superHM — H H4 
000/H3000/H2000 (7. 8mmi, 15 
0mmX3 ) . iSBfMTHF (fb5t Hn77y) s 
SU;0. 6 m 1/m i n s ■ 1%. &A*2 

oml, ^tassR i »• au^JS4 o°c. ausM^a^is 

I^^THF izWMkO . 45 u m<r>y 4 lV9—Xh^ L 
7n-f^^ (CFTSOOCi 1 ). Icm30!£f4 



1. 9 6X 1 0 6 N/m 2 CDWlESr-S-i., l£@l mm. 

lmm<^f*^jf LffiLT. Z.<nrjyV-*—<r> 
fx h y x h n - 9 1 t ommzte it h #iaiSJg# 
tttow^*^. \zxvy*vu—9tf-iL±.ifi*)W>h 
iBK*«aaiBBt&iaK (Tfb). flta^fi{£<st8Eai*!f 

^{aai;fe^^iagsri/2fttci3(ts?§8iiag (*c 

-fbSTm) fc&l>. 

[0105] £ fc$flg^#5Xf£^«i^*3lE&«ft 

i oo*c4-c»iau. *<oiaaEfC34HStfiMi 
vfzm. wbs&bli o K/m i nx-mMtx'^mttz^- 

yy°)VZ. #iS3ffl£l OK/mi n-C#fStt^EM2r 

mfettzmiz^ ij^y^^xf^-^^y^n^ 

[0 106] DSCfcJ:4!SM»K--?<91Kj&tt, ft}*SS! 
ftWr cO^MfftAfrflrff" D S C - 5 0 Srffiffl t . 5 K/ 
m i n-C'2 0 0iC*TJHftU 54MBfiS»l O'C^T^ 
JW*. 1 5#l§fi&Sf£5K/mi nT'lftfi§-ti\ 

(»») v-9t*b-%#>ti. ^.Mzikx-th^-yTtvm 

t±10mg±2mgi: Lfc. 
[0107] *^Br*tc J: *36WK J: 0 » J: 95£*14 

[0108] S^^IUteL. JllJR*fclifc 

(RLl) <r>u-)VMti>o— Unu—fo (RL2) 
<oo-;l4aK(ciaflai*K*t. **ol«Eo-A' (RL 

1 ) i: BfltEn— ;U ( R L 2 ) fcSrJWr4fflja-Cli«S$-li: 
T 2 *<0o-;WBrcaiB!SI-r « -1 1 1 J: 9 ^JIT'S 
i. §^>t:li-^n-^ (RL 1 ) ^fWiWWka^ 

•c?asii& : s-ri»«j«i:-r^» i t x-h& . 

[0109] f LXZ<n>t3—)V<r)^Wtf£BLtf?g&M 
[0110] 2*o-;K7)[lIlKi!tJt5r 1 . 1 fefrh 2 - 
h S: v§It -2. MOO — ;Pcr>IlHEJ:t5-i« < t" 

zmmv*>&. 1. imwT-c*i.i:ja^'5r^isr^*« 

[0111] &fcZ\<Db&e>2&W— Mzfrfrh%M 
HKfifiOJt 1 1 • 2 5-10 <*)«effli: ^rS J: 3 Sr&ffT 
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<&9-rr. 9flfc$H*ffcL-$-#*ft 

[01123 tSttffiliafttfbftJ: 0 

!B&tfi*I1£bti:&b**.bti&tf* St 

ft. ftoTjiautfciiowsifeffasfifH^ft*^ *a 
T r j 1 = (Tm + Tw+Swx 

[01 143 k<0«#/Jv&ufc£tt&aGFJMfcl/CS3t 

hb^AMJiimifi-'rftizfrfrh-?. myt\tcoisr. * 
ft. 

I 0 1 1 5 3 *fc h^-*»MU*Sft»t4-*-<0o- 
/MCfclvt. fflCSSrflttftf 4«r*» ( I NflOl) fc«tt3 
*uttW*BUB'*tfc J P« (OUTfflJ) blzWgMZmi 

hm$Lb~rz>. i N«ri4«»«*ut*mftn— 

je#B&ffl<04H^£ftl±$-£*. I N«*»4>OUT«K 

Tr j 1 -T r k 1 =Tw- 

[ 0 1 1 7 3 j WllWt*v^OUT«'W)*XJHlJi' 

iswe?flrw> ? u -=-yyr^&tf£. t ft . j /hs 
T> 4»nmEW^*)7 -f jus ? v 

wmr*. 

[0 1183 ttzD^titza-jl^mizhi—comm 
ttUm&ZtvMk* o-;PO JifiHsiBJKSrTtf ft £ t X\ 

ft. dco^i£T§*Siag*a{i^-r^fti:a-^± 
"C b <0*M«a**Jli L . JMW4 J: a fcr&ft . i -> 
T 1 O-CJSLbT. tt*«f»Ott<baJ: 0 1 5 OTJttna 

[0 1 193 S^fc. 2JW>n-/Ka8(fltftXt4» 

SrffSfeU h-f— tf)3y?5£&£T Lid. %cot:it> 
Z<r>m?mMzJL*;tf>&^b%&. *mj&X'li. hi— 

m^MfMmmm^y < -y&t> 2*coa-^ra^SA 

■fftIS, ffifl? * -^*fcSIW*)n-;U (RL2) M*» 



KJK#£ t . £*tt#<rF*-* . <t -c £ O b # ftf^SS 
tf>n-/WSJ££Tr j l s f£¥SP^n-/l^Jg£T r k 
1 . £!i*8IBi03£-fb£ ( l/2Stcfc-ttftjfMajg) * 
Tm > S3»Kj^JODSC^Cj:ftit^SrTw, 

*>8an** Sw (f£*gjflil o oatsstw-rftE-^* 
(Sftffi) Jt) b-t&b. (ISU ) OHftfcMfc-f i o 

[0 1133 
[I&13 

) /2 Ck:0.1~10) 

®m<*) ft sjK?§M!t$ *u jmmwmsi'fx'tf & ati 
tzvmizfor,^ ztitfouTM^i&wj&zx oaivviix 

Br^$r^(t. ^•HJc14*^- ; 5rt>c7)i;ffl*fto ifcffllKO 
^mUBriSS-eitcfftft. z\<7)b% INffll<Oo-;UfflK 

JTrjl, OUT{|lJc7)0-;WSJe^T rkl. 

i o om&mzm-hm&s. (mmm) it) b-rhb. 

(gc2) nm&Zffifz-rXolzW&t&Zblziy)^ a 
-;i^5»HW»ft # *« AJftcff i ft k s ^*KjS«J^ 

[0 1163 
CSC23 

,wx j ( j : 1 -8) 

£}fAU t5A©Bff$riD»flij^o-;P (RL1) bffitl 
u—)V ( R L 2 ) OftiaSjjS**^ mil5a-;U ( R L 1 ) 
<nmWcftftbi&3iWz2 0° —SO' iWKIrtto 
-/MRU) co$m±.l l zmT2 J £&Zbt / zl,ti. 
[0 1 203 KLkcom&X'l/mr ft ClfctcJ; 0. 

t»H t *^S<J %-t=ffl»4MW ft - b tfX'% . 

ft. 

[01213 § MzX .04m<^— tttWA6#t, «<S 

¥14, ^fctefcfflis-tfftiktfnr^k&ft. 
ft. 

[0 1 223 ^JBoafRrn-b^fctJ^TIi, WttX 
n-7Z-fecr>&\,^*.mz£')mMmt. 
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X. &M&&M&V>hi— *SMn-5S:3S«n-5i: 

TfAv^y (mum) timsfSttL-c, h-t—^mm 
M&mw*iLx hi— mzm&L-t&mmmwmizm 

[0 12 3] £«9fc#$&o-5i:3E«n-5tiffi:frl*l 
KimEStf, 3H«n-5k«»&o-5«>ffla*l : 1~ 
0. 8:0. 2i0fJ-^T-^o-9Sr^<-r.|»^f!S:i:-r 

a . * fzm&v-yimftfammiz 9. s x 1 o*~ 

9. 8X10* (N/m2) Offi^-CE«LTJSBfe*±<0 
-5X10 6 (N/m 2 ) <7)ffi^-Cig{£o-'7±K:JEEiiL 

hi—tmM^-^M^zpm^-ht^. vufymmm 

[0 1 2 53 h-i—Whfrk&feZtih h-t—nmat 
[0 1 26] U6»U £*>«Mtfc:*iVvai. *»J&fflL 
[0 1 2 73 **:. JHffliSltfleffl+fcaHflRn-^i^h 

tr->tz* a b&tev-j&nhi—nmm 

-co^m&tfi&TLXi^&CDX'lZ&KX. m&n-ylz 
tztzibX'h h . J; o"C h KSW^BflU* 

[0 1 283 fit, Kfflffl OJjJLh^Ux^r^fflli 
t, ^JM&lffli: LTi£ffl3 0~ 60mgKOH/g, it 

£9 o~i 2 ox;, 2 5x;icfctt-!»#tAJg#*2i;rF-e& 



ftft8H»**» ^m-mi^ma-t^mmzx") mix 

[0 1 293 #7-jS3fctt. *4 )VVXlSM#*7±v 

*-mw±f*^fc3a<#OT4fW! -to*: 
5 wmMt,zn&m&nmm$im*zmto-r 

J&Httfc i rtLtCS * £ fc Sr Jim tfc. 

[01303 lEmwmm^mmmL^zx 9«&o 

[01313 KWfflb LXftfim&CDi'VtWX-Tim 

nmmmzmi&v- y±.w -t— &mM#i&T t . ^ 

-y±.<r>b1— cr)®3\ft7T7'f-'>'-i'&teJ:&h1- 
-CD&m&tf- 5 4 5,uC/gT'$>!>.r fc#$?*L 

- 5 ju c/ g wtt* htv -f—mmmtth . 
[0 1 323 *fcEiK-rs b-^- JiaiWa-9*— je^ 
t&K (c & v . * b i— mmx\mmm^mzn t 

«mi*«Mtfc2ff i s . *^ h i—fmizteHhtm 
xi. *) ^e^'[6i±-r & s . 

[0 l 33 3 XMm.Obi—mj&.b'r&clbizJ:*) * ^ 
ilBitt^. h ^— B&jfc-T £ b ifiX 
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J: "J h i— «8BMt3MH*T'*38MRa- 9±T<0 h i— 
<^S*#3$£Ai>-X&i<Ok U «Si«tt*»fc3cJe 

[0 134] ifc, *JBJttfc*JVvc % J89fc««0*ffifcyB 
j*3*t;fchi— BHfcfc* aatflc^atliftcJlWRW+IBK 
^#^ffi£SJg$-rclf£iSI®K hi— BtfcSrK^S 

•j 4>ia«?«^Mtc»jssnfca»ig^ hi— m«* 

^«c{±9. 8X10 ! -2X10 5 (N/mM 
E»UTjS3te*±<0hi— jWE¥**i*. *fc«WSM65 
ttftffl£JFM§*i£ h i— attfflSBE^flaoaffi * 1e& 
mtttfKm&i-ft LT5X103~2X105 ( N/ 
m2 ) EtiX'WE. LXmm±lz h i— ti%&Ztl& . 
[0135] Ct^fc^, 2<WE55a*KK^KK^*ix 
"fteaSM-i hi— £?U--y;m£-f&.Ik#<£« 
T-S) 1 )^ A>f T-XSrEl^rtfeo— 9^, 7r-i7yf 

v^k . ^PaWf^kO&ftfetJ: 9 hi— tf? •f/l'S y^ 
££tTL4 3. 4*io-5t~J:9l&*$ix*:hi— £ 

*<n&ftru- h fcj&jf L . y-x^&#£ L 

ffiIfc£fi!tSS'J£ SSJn Lfc h i— T'{±<t 0 
<=Sr&. 

[0 1 36] -edT\ *#JB^hi— aMc«rttflW**£ 
kt\ hi— <^#mtt<9£5g'fb&*#£*U 

k k *> t=iffl!gf3&jP£f»S - k tf*Iffib $r* . ? U 

y ^tttfc v vn* , h i— co&nmmmmz%i-t&z> 

[0 137] ##»fc:fcvvc, EHE-ffcJSJfctti: 
%1\?ti&<?>m%h hi— Sr*1-43S«¥Rf:*flli, 
WIEJS3^±C-t<t^hJ»'aro/£fe<0hi*-«t»j«-*- 
hWUL^m^m^^m^-v hSrRfWRfclMLfc 
«JB*3.-«y h»*»4>«ftSii. «5««»Mfi* 
«rEII6««l3-£, &^±£»J&L*:il 3 5:£>fe<?>hi— 

[0138] «7E?j£i-. y hjioaew^sma-^^i 



h i— ^-BSWfc^n-^^&n-^ fc t> 

[0139] ±tz. Igmfoz-—-/ htfm&t&Ztlzl: 
0 hi— tf±Tlz&L<mrt-Z>t:toi'-J^ttfrt><7> 
hi— <DZKti&miL«?t< . *ff)t&>is-MBfo'C 

[0 14 0] 4fc* .®3t*±*^^U--y^S^. !S 

**±3&» mux $ ii/sai h i— imm&ttfc izm*)&L 
imw&frt &v®u> s <&-? f&trf & . ^-^m h i— *<aae 

/t/5y* r *«*L<S6£l."' i H-< i fir9, JB#*<0*MWB:T 
<DgHk3r.?>. 

m\. wm\<r>®.mz z. o . hi— coflraoiLhtfOtt 

«*S:fPi S i k h . «»+-C^-4Mfttt<0rtI 
y XOJ6tli» ^ix^v 4 h i— j&*J»3K* t If 
[ 0 1 4 2 ] 4fc. *^!BIT«s *iBftflcfcaWffi¥tt 

^±{cj>i» h r-w&znnsttxwmizw^-th y 
i—^^xf-^mmt^m^Mmm.i l zimizmm 
ztiz, ztuz. frfrh h^-m.w^^T-Mt. 
^x-h hztfrh. w&iwvnmwfrtmmzfrm l 
x. ^^m^tih^ x'^m^mmmi>znm lkm 
aithi— tffc^ztifz*). m$&Lx^%^vmx'm%. 
mmiznrn Ltc h -r-^m^-^mm^m t . e 

[oi43] zzx\ *&mcoh-)-- commwiwi. Mm 

mi JMWBottfflteJ: 9 » hi— 

£(5S±T'^ S k k i> lzi$&&!hmzn& i k 3&«TiBk * 

* . 4 fcte^fle*\ aae*A«^)7 ^ ^ s 

±T* . 4 h i— tt^ (c «fc « ^SrKit 
;W S y ^fc B6±T* . B«^P(Bi» Reih-fS £ k 

[0144] ttz. *&mxiz. tmrru-^xmzm^t 

#_hfc:»ff Lfc h i— £ 9 U — — y ^^-t 9 EUR-f S 7 

k^-^m^x^aicMc^fflSfLS . 
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[0145] *fI<Oht- cOj&mSfli, S&tfHML 5* 

®ffig|50 HUiOffl flf < * - > * SMI* * u - 1> t 

[0146l*fc, #®JirCii, h-J— 

h^0^j^£tfffi^*«J£^J£*^n-k.x£ 

/Uh^stflM 5 K^/hh<9lfS^'hh#fflV^;ft.&. Si 
Km£ft±.-f&tzMzimmt LTv'U y 

7-fe-y hfcfifrjhLTSfc. *4 /UfcMB^teiWSMt 

V. L*?-t < , *5£*<7) h i— «j6*</U h k ifiS^-ft k » 
J: 9, hi— *(= 

&&H*<o»ttK*«r»fctffci:*. hi— <0iWv-»aBMt 

WKitaWj^W Mc#-9 T If vWl* ftS* 7 -fe -y h # 
4 1 £ i§^r# s £> 6 . * *rt£*oFflHx<?>5£*n- v k itK 
T5»tt#:<7)^h5tf(i. lVX/X\ l Z£*)&\ / Zi.&m 

[01 473 KT, J$m.<7) h i— <75*S*$IB§ , 5t* 

7^7 h«0^fe&15SjhT'&. #5-BB83fctt*f3*£fc 
& . hi— cO^mttSrJtPS'J-C^^h t<0»« 
ftUBfcJ:* hi— <75»tf£W*.fc;H4. *fc^h*»A> 
«PSM^^^3ti<^hfc^fo-CV>*^|)?J-7-k ■■/ h 

h i— o^H 1 *^ t m&cD%jmz ± o fsfiit-r s -r k a* 

^tSkSrS. 

[0148] mmsm&b LTJiT^Si-, f-^-T, 

- >-3f -f 3 *> <D>J?% < k 1 1 a^LtCJBSi-*- & i 
[0149] ttz^yy/7-yy°vy^mi\tLxii. 



T 0 )vy x ■cuvi'jy* <y*J)VX +)V7 u>v 
b'-zuhuxh^-v-v^y. r-^^U/h* 
^•^rntryuh'j^h^v-v-^y, tx/i-b yr-feh* 

[0150] JlflHimtt*#^4^«l«aH»*tt» ^**^- 

tfmmizmmztih. 

[0151] «Hitt*lWW»*i: i'U a-v*4 )V<m<7) 

mmtz^yi-'^/i'S. ^-ma^ist <t •? ^ 
a-^, s/U^'Ja- y*4 j\s&<ott$\Z&&-t&j] 

6. *«safe v *i ooa*»{c*f t 

[0152] znt zmmim&i. m.m®mtz± h b 

ETib^H«{43 0~3 5 0m2/g^»tLV\ J: 0 
#*U^fc3Ml±5 0~3 0 0m2/g, 
t < (±8 0 ~ 2 5 0 m 2 / g t0l5H^*> hcotfttt. L 
\\ It«®«* i 3 0m2/g«t0/h$^i:. hi— 

xmtm u < * * . h i— ioo a*»t: afc 

00. 1 ~-5*g£K. *f*L<(iO. 2~3M§15Sa^ 

[0153] ifciEffiflWtts^&^awtaskAkft 

70 : IT, S5liim^*AOifc^ffia&«l«a^*BJ; 
[0154] &ltl£^*AOltfiraf #'h§ < *4 k W 

wsjett^sft**** < * o . h i— tfjg'srm lb«?ss 

ffl^&tf$L t h . atJt*** 7 0 SrjSi. 2. k IfiMtt^ 
*Ak*l»t!M»*B^)«tttt*HaTU ffiS^ffltiS 
^«0^-ft*^L, 4fcJ||Jftlft&WakO«5f^ffl 
lS<=5r6. Khi— y-^-f ^/H4c7)ffiT. lK¥ttc7)fiST 

[0155] 4^ffiWtt**rS*aBB»B*Ak* 
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®%m,mm?&mmM)*Bcr>®.iiitmi5 o ■. 50 
-95 : 5<n>m&x'wmn.&ztth*mffl?ii-MA<r) 

ftt Lv^„ mmmm^Bcowi^f)^ 0 zmx-z> t mum 
[0156] mmmtn^m&ity v<n? x 5 

tzi><F>X'foh. 2 5*C4 5%RHOSIWIT"C» 10 0m 
1 ^tf'jx^ A- iJ750g bi/Vfi^pO . 

1 g£»£U KEHacTl OOmi n-»tf>3tflrC5 

3 o. 3gaaRL. asxfx 

1. 9 6X 1 0 4 ( Pa ) T'6 0 s e c:/u— 

t 0 1 5 7 ] JE&m&Tit 5 4MSHMf«<9 5#ffi**+ 1 
0 0~+8 0 0juC/g-C, 3 0^Mm^3 0^-co 
«W*+ 5 0 — + 4 0 0 tx C/ s X'h h Z b tftt 4 t \,\ 
3 0#ffiT'c^m»**5#<lT'<^MO4 0%kLtfc 

[0158] *HHKtt"C»i 5 4HI#- 100—800 

wC/gt. 3 0#<Dffi#-5 0 4 0 0jLtC/gT 

$> & i b WKt-t L ^ . i« v v^!|fi<7) v-'J^? X'lZ'J?&cr>m 

Ma.x'mmz%mx'Z&. 

[0159] &tz*mmx'ii h-)--cr>mffi®m?yg&)X' 

izmiZtiZ. AWiEtt, -y^/K ft). ^oAtff 

jtf* & . ^jDft(i*g*ffliiw i o o mmmztt l . o . 

5-5SSSP*W4LV\ i W4L<(il-4M 

[0160] #®JS£ffiffl£ix£IP}i: L"Cti. 
y7y y?. &IL /57r^. -^Oi^, TV* 
®<?)&m§%fa. , C. I. f^yh • ^in-1, 
3, 74, 9 7, 9 8f07-b MftSST 'J — /PT S 

*yTViWMW5k c. i. tr^^h • -fxn-i 

2, 13, 14. 1 7^T-fehi^g!T'J-;Pr5 
^TVJMSWHs C.I. y;K>- h -f in- 1 9 , 
77, 7 9, C. I. fUA , -A-'(XD-164, 
C.I. yh-Wb'48, 49:1, 53: 
1, 57, 57: 1, 81, 122, SSSKOffcfeMB, 
C. I. V;Kyh-l/7K49, 52, 58, 8m^> 
jp&$km. C.I. t^yb • y/U- 1 5 : 33?C07 

? o ^r- y&t/^iS&ttowfe&BifW 1 mxiz 2 

K**U 3-8SSgf5**$?4 Lv%. 
[0161] %t>lz. ht-wMf^SSi3- 1 1 
jumT\ #4L<ti3-9junu «k 9*?4 L< J23-6 



/xm-C*6. 1 1 MmJ;i)^^L flMW&MKTL?t 

[0162] £«!»ffJOf^¥%Mi 1-10/im 
T\ *?4L<l22-8;unu i L<ti2-5;um 

[0163] &tzhi--<vmmmttifi^M<mtf 1 
5-3 5%, mmmttifw$mimtf2 o~4 o%t 

*>£C:J:#*?4Lv\ iO»*U<tt. fWKttSa*fi<0 
geiM^rtU 5-3 0%. «fifi^cO^W^Sc* s 2 

o~3 5%, §^(c»4t<(4, (w«aa»fli«aaw» 

5-2 5%. ffl^S^^«^2 0-3 

0 %•?*>&. 

[0 164] &8tjW,&blih7--<r>®miztirt&WmM 
ofcWSW), #i!£fc^¥%fflW»£*>aitf>2JR«: (n- 

Sr hh h Ltz i> <r>x\ imffizttitnimimtf 1 5 % 
b. gmmzmm.x'h*). 3XhTv7°cDmmb%&. 

S^<03Si&^Sfc*<4 0 % J: 

[0166] h^-ti^HM-^MiiJS^g^jaa.^ 

[0167] fH«. fiNttttti: iitK^HftS 

^-^ffcthtmx'hz. s^fcL-cJi, 

[0168] H5ich i—mmMmnmcommmm 
H6t¥fflEa, muziEmm. msizwmmzm 

■T. 6 0 1 tiffiftOttiftM, 6 0 2{io-;P (RL 

1 ) . 6 0 3lin-/U ( RL 2 ) , 6 0 4(in-;l/ (R 
L 1 ) ±K«*ov^h"*— 602-llia 
-;MRL1) ^Bff#SP (afl^>!IBIS*"iai<0±«») . 
6 0 2 - 2<in-;u ( RL 2 ) <o«2pSP {WMcomk-fi 
I^iOTcSgP) . 6 0 ( RL 1 ) cr>m¥U6 0 
2-1 *jDf»^S3tft^JKf*a0SKAP. 6 0 6(±o- 
;K RL 1 ) 60 M^SP 6 0 2 - 1 Zmf&LKfmfcnffi. 
tBP, 6 0 7lia-^ (RL1) Of&¥gB 6 0 2 - 2 £ 
fln&t-£^^J£*O^AP. 6 0 8(i:D-;U ( R L 
1 ) CO&¥-&6 0 2-2 fcJiflRLfcJKgWfcoaffiP, 6 
0 9lio-)KRL2) 6 0 3*HB*XJiiftai^-&/S» 
<Ol»Jif*c<50»SAP. 6 1 0lio-;U ( R L 2 ) 6 0 3 5- 
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ffiTJM 7/^»t«?li2~-10mmSS. 6 12 

*»^>M^Hio— ^ (RL1 ) 602-1 M<7)&frl>ft 
XZtl&. n— )V (RLl) 
( R L 2 ) 6 0 3 t^Sm^AM^zi: Offilgtf&H 
U n-/W (RLl) <7m*&(> 02-1 1=«#< J; a 
tth . ^««»*«a-;W (RLl) <oa^»6 02- 
2<08B«Bfc:*'a!E# t 9» (RLl) OM¥gB6 0 

2 - 1 «fc 9 fctev^BJjrCilgftSiifcn-jU ( RL 2 ) tf> 

fi^a 602-2 frbvmztth . =srfc . ±!B$as^ 

ISL o-/i^6 0 3ttSBilBlTfc:H«lS*iTv^. 0-* 
(RLl) 602tn-;KRL2) 6 0 3^1)7? 
y^JiO. 1 — 1. OmmtfcS.ISftAIIilOk 

g/h-wrau. 

[0 16 9] »4>ftfch-*— ^-5;^iTT 



C0170] ttaaaauL MEfracfc <j»fe*ut 

[0171] jOtWfeJ: 0*JWH*3Efc»HfcK 

wth. 

[0172] m i ) Kitttercttffl^iwwM^ 

[0173] 





PES-1 


PES-2 


PES-3 


PES-4 


pes-5 


MnfCxiO 4 ) 


0.32 


0.59 


0.52 


0.32 


0.23 


MwfCxiO 4 ) 


6.40 


5.91 


4.40 


2.10 I 


1.40 


MzfCxiO 4 ) 


97.50 


40.50 


31.00 


26.50 


7.40 


Wmf=Mwf/Mnf 


20.00 


10.02 


8.46 


6.56 


6.09 


Wzf^Mzf/Mnf 


304.69 


88.64 


59.62 


82.81 


32.17 


Tg 


58.00 


55.50 


57.30 


57.30 


54.00 


Tm 


119.00 
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